Design and characterization of a fusion glycoprotein vaccine for Respiratory Syncytial Virus with improved stability.
Respiratory Syncytial Virus (RSV) infection is the leading cause of lower respiratory tract infection in both young children and older adults. Currently, there is no licensed vaccine available, and therapeutic options are limited. The infectious RSV particle is decorated with a type I viral fusion (F) glycoprotein that structurally rearranges from a metastable prefusion form to a highly stable postfusion form. In people naturally infected with RSV, the neutralizing antibodies primarily recognize the prefusion conformation. Therefore, engineered RSV F protein stabilized in its prefusion conformation has been an attractive strategy for developing RSV F vaccine antigens. Long-term stability at 4 °C or higher is a desirable attribute for a RSV F subunit vaccine antigen. We have previously shown that a prefusion stabilized RSV F construct, DS-Cav1, undergoes conformational changes and forms intermediate structures upon long-term storage at 4 °C. Structure-based design was performed to improve the stability of the RSV F subunit vaccine. We identified additional mutations that further stabilize RSV F protein in its prefusion conformation by using binding to a previously described antigenic site I antibody 4D7 as the screening tool. In addition, we designed and identified variants with increased expression levels, which is another desirable attribute for a subunit vaccine. Our data suggested that an RSV F variant F111 is properly folded, and has improved heat stability as well as stability upon long-term storage at 4 °C. A mouse immunogenicity study demonstrated that no compromise in immunogenicity (both binding and neutralizing antibody levels) was observed with the introduction of these additional mutations.